viously available', 'able to estimate all existence class benefi ts'. 6 Arrow, Sollow, Portney et al. have discussed some disadvantages of WTP elicitation such as: obtaining results that differ from rational choice, diffi culties in identifying the boundaries of the market and respondents succumbing to their feelings and emotions about the social importance of the program or goods. 7 Recently, the contingent valuation method has found its applications in health research. According to Smith R. and Sach T. the annual number of studies has increased from 3 in 1985 to 38 in 2005; the countries with the highest number of such studies are the USA, UK and Canada. Out of 265 publications on WTP reviewed between 1958 and 2005, the majority were in the fi eld of infectious diseases (53), followed by cancer (23) and cardiac disease (18). 8 Our previous fi ndings show that the number of articles in PubMed that include the term 'willingness to pay' in the title or in the abstract have increased rapidly since 2000 and reached its maximum in 2012 (265). 9 The obtained WTP values accounting for patient preferences and benefi ts could be used for assessing the costs and for demand curve estimation in cost-effectiveness analysis in health. [10] [11] [12] The aim of this study was to determine the individual burden of psoriasis vulgaris on health-related quality of life using willingness-to-pay instrument.
MATERIALS AND METHODS

PATIENTS
From October 2014 to June 2015, 51 consecutive patients hospitalized for psoriasis vulgaris in the Clinic of Dermatology and Venereology at St George University Hospital in Plovdiv were recruited to be interviewed. Every year between 80 and 100 patients with psoriasis are admitted to this clinic. Eligible patients were 18 years of age or older, diagnosed with psoriasis for more than two years. Patients were given a brief verbal explanation of the nature of the study and, after obtaining their informed consent, were interviewed by the fi rst author. The interviews lasted 30 minutes on average.
INSTRUMENT
We used the instrument and procedure designed by Hu et al. 13 that is based on a similar tool previously used in a study by Delfi no et al. 14 The questionnaire comprises 8 domains of health, affected by psoriasis: intimacy, physical comfort, self-care, ability to work or volunteer, ability to concentrate, emotional health, social comfort, ability to sleep ranked for being affected by psoriasis and willingness to pay any amount of money to eliminate all impairment in the affected domains. 13, 14 A standard procedure was followed to translate the English source version of the questionnaire into Bulgarian including forward and backward translations by independent translators fl uent in English and expert assessment to reach an agreed version.
The tool also employs a visual analogue scale (VAS) to assess overall health and psoriasis affected health and open-ended questions to evaluate WTP stated-preferences. In reference to localization of the tool the answers relating to WTP and monthly household income were given in the local currency (BGN) but they are presented in the results and further discussions in EUR (after conversion using the fi xed exchange rate of the Bulgarian currency in Euro, 1 EUR = 1.95583 BGN) and rounded to integer multiple by a hundred.
Two additional questions to those posed in the previous studies were included. The fi rst one proposed six alternatives for a therapy: 2 for topical therapy, 2 for systemic therapy, one for physical therapy, and one for thalassotherapy as presented in Table 1 .
The second question we added asked about the most important reasons for the choices of the respondents. We proposed the following options: place of therapy; therapeutic method; effi ciency of the therapy; adverse effects; payment; time to wait until the start of the therapy (if any); others.
To compare results we also used two universally recognized instruments particularly applied in the fi eld of skin decease -DLQI and EQ-5D-5L to measure the HRQOL.
Patient demographics were also collected. It should be noted that the questions relating to ethnicity, educational level, monthly household income and health insurance coverage were adapted taking into consideration the national specifi cs. The question on monthly household income was closeended using eight schedules, starting at EUR 100 and increasing by increments of EUR 150 to EUR 1000, the last level being left without upper limit.
Within the frame of this study respondents were not asked about any medicinal products, devices or equipment.
STATISTICAL ANALYSIS
The following statistical methods were used: -frequencies and percentages were calculated for categorical variables; -Mann-Whitney (M-W) and Kruskal-Wallis (K-W) tests were used to assess differences in median WTP amounts across genders, ages and household income levels; -χ 2 tests were used to assess relationships between participants' demographics and whether they were affected by a domain or willing to pay for a cure in a domain; -normality tests of observed variables were conducted with Shapiro-Wilk test (S-W); -Spearman's correlation coeffi cient (ρ) to assess correlations between variables with non-normal distribution.
All tests were considered signifi cant at P≤0.05. The data are presented as a mean ± standard deviation, or a median and fi rst and third quartile groups (Q 1 ; Q 3 ).
RESULTS
In our study we did not obtain extreme amounts for the WTP. Therefore, none of the 51 interviewees were excluded from the analysis. The major part of the study population was ethnic Bulgarians (74.5% with 95% CI [61.6%;87.4%]). The age of participants varied in quite a wide range from 18 to 78 years with a median of 57 years. The distribution of observed population by age was not normal (S-W Sig. < 0.05). The demographic characteristics of the study population are shown in Table 2 .
The number of men was signifi cantly greater than that of women (72.5% with 95% CI [59.3%;85.7%] and 27.5% with 95% CI [14.3%;40.7%], respectively). The prevailing part of our study population had very low income levels: 84.3% with 95% CI [73.3%;95.3%] of the interviewees fell within the fi rst two quartiles. Most of the interviewees -46 (90.2% with 95% CI [81.1%;99.3%]) had highschool or lower education. As expected, the lower education and the relatively high mean age were associated with lower income levels in the studied sample.
We also found no signifi cant differences between the assessment of the overall health status and health effect of psoriasis alone. Median score and those of the fi rst quartile group of VAS were identical. The same applies to VAS means concerning overall health status and health effect of psoriasis (5.33±1.95 with 95% CI [4.78;5.88] and 5.49±1.89 with 95% CI [4.96;6 .02], respectively). Both the overall health VAS score and psoriasis VAS score had a distribution approximating the normal (S-W Sig. > 0.05).
There was a medium inverse correlation between DLQI and psoriasis VAS scores (ρ = -0.512; Sig. (2-tailed) = 0.000) as well as between EQ-5D-5L and psoriasis VAS scores (ρ = -0.45; Sig. (2-tailed) = 0.001). Topical therapy: once daily application of topical product at home for 30 days. The treatment is paid by the patient. The effect is slow and transitory.
B.
Topical therapy: twice daily application of topical product at hospital for 10 days followed by twice daily application of topical product at home for 10 days. Only the treatment at home is paid by the patient. The effect is slow but lasts longer.
C. Systemic therapy: daily administration of oral tablets for 3 months at home. The therapy is somewhat expensive and is paid by the patient. The effi ciency is 50%.
D.
Systemic therapy: once a week intramuscular administration of drugs for 2 weeks at hospital followed by administration of oral tablets for 6 months. Only the treatment at home is paid by the patient. It is not expensive and the effi ciency is 90%.
E. Physical therapy: administration of tablets and visit to a hospital 3 times a week for 1 hour over 4 weeks for radiation using a special lamp. The therapy is paid by the patient. The effi ciency is 70%.
F.
Thalassotherapy: daily exposure to sun, sea water and marine mud at sanatorium for 3 weeks. The treatment is covered by the National Health Insurance Fund and the patient needs to wait for appointment. The effi ciency is 70% patients. Table 3) .
The least impacted domains: 'concentration', 'intimacy' and 'self-care' are also shown in Table 3 .
Median and mean amounts of WTP were the highest in the top four impacted domains and drop down in the other (Table 3) .
However, the WTP amounts grouped by domains were not normally distributed, except for the reports of the smallest group of patients willing to pay for recovery of 'self-care'. The share of patients willing to pay for the cure of 'work' domain was considerable as it was ranked as the fourth affected domain.
We established a signifi cant variation of WTP amounts -the minimum was reported for cure of 'intimacy' (EUR 5) and the maximum -for 'physical comfort' (EUR 2500). WTP amounts for some domains were signifi cantly correlated. The WTP amounts for 'intimacy' and 'self-care' have got Spearman's correlation coeffi cient close to 1. The WTP for 'sleep' was highly correlated with 'selfcare' (ρ = 0.883), 'work' (ρ = 0.852) with 'social comfort' (ρ = 0.667) ( Table 4 ). There was a strong correlation between WTP for 'social comfort' and 'emotional health' (ρ = 0.712). For the most affected domain 'physical comfort' participants reported WTP that was well correlated with 'emotional health' (ρ = 0.583), 'social comfort' (ρ = 0.53), 'intimacy' (ρ = 0.514) and 'work' (ρ = 0.431). WTP preferences can be affected by demographics but we found no signifi cant differences across genders (M-W Asymp. Sig. (2-tailed) > 0.05 for all 8 domains' WTP), household income groups (K-W Asymp. Sig. > 0.05 for all 8 schedules) and patients with different health status in each of the 10 groups by psoriasis VAS score (K-W Asymp. Sig. > 0.05). It also refers to the level of education. We didn't fi nd statistically signifi cant differences between WTP reported from more or less educated patients (K-W Asymp. Sig. > 0.05 for all 8 domains' WTP). These results contrast to the WTP among three age groups (below 40; 40 to 60; above 60). We found signifi cant difference among age groups' WTP reported for following domains: 'physical comfort', 'emotional health', 'social comfort' and 'sleep' (K-W Asymp. Sig. < 0.05).
The following tendencies concerning WTP for the most affected domains should be noted: younger patients median WTP was bigger than in the older ones (Fig. 1) ; the highest median WTP amounts appear in the lowest income groups (Fig. 2) ; the highest median WTP amounts are associated with worsening the health condition affected by the psoriasis. The psoriasis VAS scores and income groups were not related (Pearson c 2 = 33.44; Sig. > 0.05). The distribution of VAS scores by the income groups is shown in Fig. 3 . It can be seen that the patients with worst health conditions fall in the lowest income groups.
The patients' choice of method of treatment of psoriasis is worth noting. The largest proportion and number of participants (37.3% with 95% CI [23.0%;51.6%], n=19) stated preferences for the second option of systemic therapy (choice 'D', Among those who chose medication prevailed those who ranked 'physical comfort' (n=7) as the most impacted domain followed by the 'ability to to other studies in psoriasis to help us draw some conclusions about the utility of tools measuring HRQOL, stated preferences and WTP in Bulgaria. The studied population in our survey differed signifi cantly from those studied by Hu et al. 13 and Delfi no et al. 14 ] by socio-demographic characteristics as age structure, education and income distribution. Our patient population was older with 37.3% people aged above 60 and 17.6% younger than 40. This fact causes the income level differences among patient contingents. There is an expressive contrast of patient's income distribution. In the higher two levels of the income in the presented study felt only 15.7% of the patients while the previous studies these weights were respectively 55% and 65%. 13, 14 However our results support the fi ndings of the other pilot studies about the top four domains impacted by the disease (Table 5) .
Our results related to the effect on and ranking of domains are similar to those reported by Delfi no et al. It might be due to the severity of the psoriasis in our and Delfi no's population. We have to take in consideration that the Hu's sample includes patient with arthritis complication with higher VAS measures ( Table 2 ). The three least affected domains were also ranked similarly, suggesting that HRQOL domains used were reliable measures in patients with psoriasis regardless of other characteristics.
The reported median WTP is higher in top affected domains. This trend is expressed in present study similarly to the previous fi ndings. 13, 14 We found some differences in correlations across WTP reported in each domain between the referent studies. In the population of Hu et al. the Spearman's correlation coeffi cients of WTP across domains were greater than 0.5 and were statistically signifi cant. 13 In our correlation matrix we had 12 statistically insignifi cant associations with values up to 0.5. However the empirical relations between the 'sleep', 'self-care', 'work' and 'social comfort' domains were confi rmed. Another fact which is discussible is the correlation between DLQI, Euro Qol scores and WTP domains. From this point of view the results from the present study contrast to the other which confi rmed close relation between DLQI indices and WTP for cure of skin diseases. 15, 16 In spite of the chi square statistics we see another interesting trend -the severity of illness is associated with lower income groups (Fig. 1) . In the work' (n=4). The results for the thalassotherapy were as follows: 'social comfort' (n=4); 'ability to work' (n=3) and 'sleep' (n=3).
DISCUSSION
We consider a focus of the discussion whether and how the results of this particular study relate lower fi ve VAS levels fall 29% of the interviewees with monthly income less than 250 EUR and 20% with income less than 550 EUR. If we take into consideration that for some of the most affected domains the median WTP achieves its maximum in the lower income groups then we could suppose that the patients with less income have worse health conditions and in the same time they report some of the highest WTP for cure. This trend causes noticeable differences of fi nancial burden assessment of psoriasis among patients from different income groups and health state and this is similar to the fi ndings of previously conducted studies. 14,17
CONCLUSIONS
The results from the present study are quite similar to the previously presented by Delfi no et al. and Hu et al. However, there are some differences concerning the correlation between household income levels and stated WTP. The absence of statistically confi rmed positive correlation between income levels and WTP in our study was most probably due to the chronic nature of psoriasis and its strong impact on patients' quality of life or to the small sample.
Our fi ndings strongly support the data from other studies that the instrument based on the assessment of WTP stated preferences for eight HRQOL domains is a good and reliable measure for evaluation of the individual burden of psoriasis. This could encourage further studies of the instrument in the purpose of modelling the stated preferences, the demand and the WTP of patients with psoriasis. 
